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Abstract. —Theformerly monotypic Ncarctic genus Rememis is revised to include three

species: R. bilohatus (Nccdham and Claassen), Appalachian in distribution; R. kirchneri

n. sp., from Virginia; R. dufficldi n. sp., from Georgia. The male and female are described

for each species, and the descriptions are supported by illustrations and SEMphotomi-

crographs.
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Since Ricker's (1952) classic review of the

Perlodinae, the Nearctic genus Remenus has

been considered monotypic. Stark and

S/.c/.ytko (1984) assigned Remenus to the

Diploperlini based on typical turtle-shaped

eggs and the male seventh sternum which

is produced into a distinct lobe. The only

species, R. bilohatus (Needham and Claas-

sen), has been reported along the Appala-

chians from Connecticut to South Carolina

and Georgia (Stark, Szczytko and Baumann
1986). During the preparation of a chapter

on the Perlodinae of Eastern North America

for an upcoming publication, it became ap-

parent that more than one form was in-

volved.

Morphology and terminology follow Stark

and S/czytko (1984). Abbreviations for de-

positories of specimens are: Cornell Uni-

versity Insect Collection, Ithaca, NewYork
(CUIC); C. P. Gillette Museum of Arthro-

pod Diversity, Colorado State University

(CSU); National Museum of Natural His-

tory (USNM); Charles H. Nelson Collection

(CHN); Bill P. Stark Collection, Missis-

sippi College, Clinton (BPS); and Virginia

Polytechnic Institute and State University

(VPI).

Remenus bilobatus

(Needham and Claassen)

Fig. 1-3, 8a, 8b, 11, 12

Perla bilobata Nccdham and Claassen, 1 925:

95. Holotypc male: NewYork: Old Forge,

7-19 July 1905 (CUIC, #1153), exam-

ined.

Description. —A/(7 /<:'.• Length of forewing

8-9 mm; length of body 7-9 mm. General

body color in alcohol light brown (pale yel-

low-brown in life). Head and pronotum with

light brown pattern (Fig. 1). Wings hyaline;

veins light brown.

Male genitalia: Tenth tcrgum weakly cleft

for 'A of its length; hemitergal lobes short,

clothed with short setae and sensilla basi-

conia (Fig. 3). Ninth tcrgum with short setae

and sensilla basiconia (Fig. 3). Paraprocts

reduced. Lateral stylets absent. Epiproct

covered basally with dense yellow spinulae,

enclosed by a golden setae-lined pocket, ter-

minating in a threadlike lash (Figs. 2, 3).
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Female: Length of forewing 10-1 1 mm;
length of body 9-10 mm. General color and

external morphology similar to the male.

Subgenital plate broadly rounded to more
narrowly rounded, produced % the length

of the 9th sternum, with basal lateral crease

(Figs. 8a, 8b).

Egg: Turtle shaped. Chorion relatively

smooth with keel extending from lid to pos-

terior %; lid with irregular follicle cell im-

pressions (Figs. 11, 12).

Diagnosis. —Males of R. bilobatus are

easily distinguished from both R. kirchneri

n. sp. and R. dujfieldi n. sp. by the threadlike

lash of the epiproct apex (Figs. 2, 3). The
length of the lash varies, reaching to the

seventh or eighth tergum when fully ex-

tended. Most preserved specimens have only

a short length of the lash exposed as figured

by Hitchcock (1974, Fig. 309) or partially

extended as illustrated by Kondratieff and

Voshell (1982, Figs. 26-27). Additionally,

the fragile terminal lash is occasionally bro-

ken and missing from the golden setae-cov-

ered basal portion of the epiproct in pre-

served specimens. Females can usually be

distinguished by the large subgenital plate

with an incomplete basal transverse crease

(Fig. 8a, 8b).

Remarks. —Needham and Claassen

(1925) originally described Perla hilohata

from "many specimens" from Old Forge,

NewYork and Black Mountain, North Car-

olina. The Black Mountain specimens are

typical R. bilobatus. Apparently this small

perlodine ranges from New England to Al-

abama and Tennessee along the Appala-

chians and into the Piedmont Plateau Phys-

iographic province. Remenus bilobatus oc-

curs in small to medium-sized cool streams.

Adults are active from May to July, but

never commonly collected.

Material examined. —ALABAMA: Cle-

burne Co., small stream above lake, Cheaha

State Park, 14 May 1988, B. Kondratieff

and R. F. Kirchner, 3 males, 3 females

(CSU). CONNECTICUT: Tolland Co.

Storrs, 18 June 1954, J. A. Slater, 1 male.

Fig. 1. Remenus bilobatus. head and pronotum.

1 female (USNM); brooklet crossing Rt. 48,

KiHingworth, 18 June 1965, S. W. Hitch-

cock, 4 males (USNM); Madison, near Rt.

80, 18 June 1965, S. W. Hitchcock, 1 male

(USNM). MARYLAND:Fredrick Co., Big

Hunting Creek, Thurmont, 4 June 1 987, R.

M. Duffield, 1 male (CHN); same but 22

June 1988, 1 female (CHN). NORTHCAR-
OLINA: Black Mountain, July-Aug. 1912,

Beutenmuller, 2 males (previously cleared),

1 female (CUIC, Paratypes #1153); Hay-

wood Co., Sterling Creek, Rt. 23 (Rd 1 397),

GSMNP, 10 July 1983, B. Kondratieff and

R. F. Kirchner, 2 females (VPI); Macon Co.,

Jarrett Creek, Arrowwood Glade, Nanta-

hala National Forest, 25 May 1 993, B. Kon-

dratieff and R. F. Kirchner, 1 male (CSU);

Transylvania Co., South Fork of Mills Riv-

er, FR 1206 off Rt. 276, 8 July 1981, B.

Kondratieff and R. F. Kirchner, 2 males, 3

females (VPI). PENNSYLVANIA: Adams
Co., near Fairfield, 18 June 1950, D. G.

Shappiro, 2 males (USNM). SOUTHCAR-
OLINA: Oconee Co., Townes Creek, Road
7 1 0, Sumter National Forest, 24 May 1 993,
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Figs. 2-7. Remenus, male terminalia. 2. R. bilobatus, lateral (epiproct fully extended). 3. R. bilobatus, dorsal.

4. R. kirchneri, lateral. 5. R. kirchnen, dorsal. 6. R. duffieldi. lateral. 7. R. duffieldi, dorsal.

Kondratieff and Kirchner, 1 female (CSU);

Pickens Co., Wildcat Creek, 9 km NW
Clemson, 24 May 1981, B. P. Stark et al.,

6 males (BPS); TENNESSEE: Polk Co.,

GoForth Creek, Rt 64, Cherokee National

Forest, 3 June 1993, C. H. Nelson, 1 male

(CHN); VIRGINIA: Bland Co., Wolf Creek,

Rt.61, 1 June 1 978, B. Kondratieff, 1 male

(VPI); Montgomery Co., Toms Creek, Rt.

655, 29 May 1978, B. Kondratieff, 1 male

(reared) (VPI); small spring flowing into

Craigs Creek, 2.7 km off Rt. 460 on Rt. 62 1

,

17 June 1980, B. Kondratieff, 1 male (VPI);

Tazewell Co., East Fork Cove Creek, Rt.

662, 12 June 1983, B. Kondratieff and R.

F. Kirchner, 1 male (VPI).
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Figs. 8-10. Rcmenus, female subgenilal plate. 8a. R. hilobatus, Maryland. 8b. R. bilobatus, South Carolina.

9. R. kirchnerl. 10. /?. dufficldi.
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Remenus kirchneri Kondratieff and Nelson,

New Species

Figs. 4, 5, 9

Description.— Mfl/^; Length of forewing

8-9 mm; length of body 8-9 mm. General

body color in alcohol light brown (pale green-

brown in life). Head and pronotum with

light brown pattern similar to Fig. 1 . Wings

hyaline; veins light brown.

Male genitalia: Hemitergal lobes short,

clothed with short setae and few sensilla

basiconia (Fig. 5). Ninth tergum with long

setae and few scattered sensilla basiconia

(Fig. 5). Paraprocts reduced. Lateral stylets

absent. Epiproct in dorsal view, pear-shaped

(Fig. 5), covered with fine appressed spi-

nulae; in lateral view, subparallel, slightly

constricted at apex (Fig. 4).

Female: Length of forewing 10-11 mm;
length of body 9-10 mm. General color and

external morphology similar to the male.

Subgenital plate broadly rounded, produced

-A length of 9th sternum, with basolateral

margins parallel for at least V: of plate length

(Fig. 9).

Egg: Unknown.
Types. -HOLOTYPEmale: Virginia,

Patrick Co., Little Rock Castle Creek, Rock

Castle Gorge National Recreation Area, 24

May 1990, B. Kondratieff and R. F. Kirch-

ner. PARATYPES: Same as holotype, 1

male, 1 female; Floyd Co., spring- fed stream

entering Little River, Rt. 686, 8 June 1978,

B. Kondratieff, 1 male (VPI); small spring

seep, Rt. 221, Roadside Park, Va mile S of

Floyd, 6 July 1980, B. Kondratieff, 2 males

(CHN); small spring-fed stream, 6 miles E

of Floyd, Rt. 221, 28 June 1981, B. Kon-

dratieff, 1 male, 1 female (VPI); Patrick Co.,

spring-fed tribs. of Little Rock Castle Creek,

Rt. 605, 10 May 1983, B. Kondratieff, 1

male (VPI); small spring-fed stream into

Tallant Reservoir, Dan River, 2 August

1982, B. Kondratieff, 1 female (VPI).

The holotype will be deposited in the

USNM.Paratypes will be deposited in CSU,
CHN, and VPI collections.

Etymology. —The authors take great

pleasure in naming this species for our

friend, Ralph F. Kirchner, Huntington, West

Virginia, in recognition of his many contri-

butions to the study of North American

stoneflies.

Diagnosis. —Males of R. kirchneri are

easily distinguished from R. hilobatusby the

absence of a terminal epiproctal lash, and

from R. duffieldi n. sp. by the pear-shaped

epiproct (Fig. 5). The smaller subgenital plate

with parallel basolateral margins (Fig. 9)

distinguishes the females from the other two

species.

Remarks.— This species is only known
from small headwater spring-fed streams or

seeps of the lower Blue Ridge physiographic

province of Virginia. At the type locality,

another apparently endemic stonefly species

of this area, Sweltsa voshelli Kondratieff and

Kirchner is found. Other commonstoneflies

at the type locality are Peltoperla tarteri Stark

and Kondratieff and Tallaperla maria

(Needham and Smith).

Remenus duffieldi Nelson and Kondratieff,

New Species

Figs. 6, 7, 10, 13, 14

Description.— M^/^.- Length of forewing

8-9 mm; length of body 8-9 mm. General

body color in alcohol light brown (pale green

in life). Head and pronotum with light brown

pattern similar to Fig. 1. Wings hyaline;

veins light brown.

Male genitalia: Hemitergal lobes short,

clothed with short setae and few sensilla

basiconia (Fig. 7). Ninth tergum with long

setae (Fig. 7). Paraprocts reduced. Lateral

stylets absent. Epiproct elongate, slightly ex-

panded apically (Figs. 6, 7) with long hair-

like spinulae on apex, with dorsal sclerite

long, narrow, reaching apex (Fig. 6).

Female: Length of forewing 10-11 mm;
length of body 9-10 mm. General color and

external morphology similar to male.

Subgenital plate broadly rounded, produced

to posterior margin of 9th sternum (Fig. 10).

Egg: Turtle-shaped. Chorion with weak

follicle cell impressions and dorsal keel ex-
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Figs. 11-14. Remenus eggs. II. R. hilobatus, dorsal (203 x). 12. R. bilobatus, ventral (230 x). 13. R. duffieldi,

dorsal (186x). 14. /?. duffieldi, ventral (178x).

tending from lid to near middle; lid covered

with irregular follicle cell impressions (Figs.

13, 14).

Types. -HOLOTYPEmale: Georgia:

Towns Co., Soapstone Creek, Rt 180 near

junction Owl Creek Road, Chattahoochee

National Forest, 8 June 1994, C. H., C. P.,

B. A. Nelson. PARATYPES: Same as ho-

lotype, 2 males (CHN); Union Co., Slaugh-

ter Creek, Rt. 180, Chattahoochee National

Forest, 30 May 1994, C. H. Nelson, 1 fe-

male (CHN); Rock Creek, junction Rt 69,

1.5 miles WHigh Tower Gap, Chattahoo-

chee National Forest, 29 May 1990, R. M.
Duffield, 2 males (CHN); Soapstone Creek,

Junction 180, Chattahoochee National For-

est, 26 May 1990, R. M. Duffield, 1 male

(CHN); White Co., Andrews Creek, Rt 17/

75, Andrews Cove Campground, Chatta-

hoochee National Forest, 8 June 1994, C.

H. Nelson, 1 male, 3 females, 1 nymph
(CHN).

The holotype will be deposited in the

USNM.Paratypes will be deposited in CSU
and CHNcollections.

Etymology.— This species is named for

Dr. Richard Duffield, Howard University,

Washington, D.C. who first collected spec-

imens of this interesting new species.

Diagnosis. —Males of R. duffieldi are eas-

ily distinguished from both R. hilobatus and

R. kirchneri by the elongate almost club-

like epiproct (Figs. 6, 7). Females of R. duf-

fieldi can be separated from both R. bilob-

atus and R. kirchneri by the broadly round-

ed subgenital plate reaching the posterior

margin of ninth sternum (Fig. 10).

Remarks.— The nymph of R. duffieldi is

similar to the nymph of R. bilobatus as de-

scribed and figured by Stewart and Stark

( 1988). Like R. bilobatus, R. duffieldi is found

in small to mid-sized montane Appalachian

streams. Other stonefly species collected

with this new species were Pteronarcys scotti
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Ricker., Tallaperla Cornelia (Needham and

Smith), Acroneuria abnonnis (Newman),

Yugus bulbosus (Prison), Alloperla usa

Ricker, Sweltsa lateralis (Banks), Amphi-

nemura wui (Claassen), Leuctra biloba

Claassen, and Leuctra alexanderi Hanson.

With the inclusion of the two new species,

R. dujfieldi and R. kirchneri, aduh males of

the genus Rememis are defined by the fol-

lowing combination of characters: (1) tenth

tergum cleft, '/3 of its length producing short

hemitergal lobes, (2) well-developed ventral

lobes on sterna seven and eight and (3) east-

ern Nearctic in distribution. Females of the

genus are difficult to distinguish from other

Perlodidae, without associated males, es-

pecially Isoperla, but the combination of the

dorsal head pattern, small size (body length

9-10 mm), and subgenital plate form are

usually diagnostic.

Key TO Remenus Species

1. Epiproct of male terminating in a threadlike

lash (Figs. 2, 3); subgenital plate of female

broadly to narrowly rounded, with basal trans-

verse crease incomplete (Figs. 8a, 8b)

R. bilohatus

- Epiproct without terminal lash (Figs. 4, 5 and

6, 7); apex of subgenital plate broadly rounded,

without basal crease (Figs. 9, 10) 2

2. Epiproct in dorsal view, pear-shaped (Fig. 5);

subgenital plate not reaching posterior margin

of 9th sternum, with sides subparallel (Fig. 9)

R. kirchneri

- Epiproct, in dorsal view elongate, sides almost

parallel (Fig. 7); subgenital plate, reaching pos-

terior margin of 9th sternum, broadly rounded

(Fig. 10) R. duffieldi
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